A large CP asymmetry predicted recently in the framework of the QCD factorization model for the B ± → K ± K + K − decays in the range of the K + K − invariant masses above the φ(1020) resonance has been confirmed by the LHCb Collaboration. We discuss the emergence and size of this asymmetry in some detail.
Recently, LHCb collaboration has measured the Dalitz-plot dependence of the CP-violating asymmetry in the three-body decays B ± → K ± K + K − [1] . The distribution of this asymmetry as a function of the K + K − invariant mass squares (defined as m 2 K + K − low < m 2 K + K − high for two possible K + K − combinations) has revealed that the observed CP violation is not related to the φ(1020) resonance but is instead located in the region 1.2 < m 2 K + K − low < 2.0 GeV 2 , with m 2 K + K − high < 15 GeV 2 (see insert in Fig. 2(b) of Ref. [1] ). The measured CP asymmetry turned out to be significant over the said range of K + K − masses, with the asymmetry for the whole region found to be [1] :
A CP (KKK) = −0.226 ± 0.020 ± 0.004 ± 0.07.
(
The purpose of this note is twofold: 1) to point out that a large negative asymmetry in the discussed region of low K + K − masses was predicted in Refs. [2, 3] , and 2) to discuss the emergence and size of this asymmetry in some detail. In Ref.
[2] the B − → K − K + K − decay amplitude was calculated using the quasi two-body QCD factorization model. The matrix element of the effective weak Hamiltonian H was expressed as:
where the S−wave part was given by
Here, the pair of kaons of low invariant mass s 23 = m 2 K + K − low was defined as composed of kaons 2 and 3. Furthermore, G F is the Fermi coupling constant, χ is a constant related to the decay of the The short-range weak decay is governed by the QCD factorization coefficients and the CKM matrix elements that enter into expressions y and ν. For more details, see Ref. [2] .
For our purposes here it is appropriate to discuss the interplay of the strong phases of the kaon non-strange and strange scalar form factors Γ n 2 and Γ s 2 with the 1 In this note the form of the P -wave amplitude is less relevant than that of S-wave, since away from the φ(1020) resonance it is the S-wave that dominates the K + K − effective mass spectra [2] .
weak phases hidden in y and ν. The strong phases of Γ n 2 and Γ s 2 differ by more than 40
• Fig. 1 . In addition to a large difference between the strong phases of Γ n 2 and Γ s 2 there is also a large difference of about −65
• between the phases of the weak amplitudes y that are relevant for the B − and B + decays. This difference is mainly related to a presence of the CKM quark-mixing matrix element V ub depending on the angle γ of the unitarity triangle. On the other hand, the phases of amplitudes ν are similar for the B − and B + decays and of the order of a few degrees only. The presence of all these large strong and weak phase differences in the K + K − -mass region of interest has resulted in the large CP violating asymmetry calculated in Ref. [2] .
However, the number given in Ref. [2] (−0.85 at √ s 23 = 1.25 GeV) and the plot presented in Ref. [3] predict an asymmetry larger than that measured by the LHCb Collaboration (Ref. [1] , Eq. (1)). It is therefore of some interest to inquire into the parameter dependence of our predictions. Upon studying the possible sources of uncertainties in the predictions following from Eq. (3) we have found that by far the largest uncertainty comes from the interplay of parameter
with parameter χ which was fitted in Ref. [2] to the then available data on the averaged effective mass distributions as
Indeed, the CP-violating asymmetry comes from the interference of the two terms shown on the r.h.s. of Eq. (3), with χ and B 0 multiplying the first and second term, respectively. It is therefore important what one takes for m u + m d and χ which have rather large uncertainties. In Ref. [2] we took m u + m d = 8 MeV. We have repeated the calculations of Ref. [2] with
and found that the resulting CP asymmetry is significantly diminished (without significant changes in our other predictions). In conclusion, the recently measured [1] large negative asymmetry in B ± → K ± K + K − decays was predicted in the model of Refs. [2, 3] and may be well described upon an acceptable modification of its less known parameters.
